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BREATHABLE DT.gpnQ ABLE fiAKTTTapv 
PRODUCT CONSTROrTTOKi z^p rarptfp ^uv^t 

BACKGRnrTMn nj? THE TMVR^rrTOM 
The present invention relates to breathable 
diapers. feminine hygiene or like disposable sanitary 
product constructions, and more particularly to such a 
construction which is b reathab le and has an outer or 
backsheet surface which is cloth-like. 

Disposable diapers' for infants and incontinent 
older people are a major industry and, as such 
constitute a crowded art, competitively speaking. in 
general, such sanitary product constructions comprise, 
from the skin-facing side outwardly, an inner topsheet 
15 (also called a cover or front sheet) which is liquid- 
permeable to facilitate entry of the fluid exudate from 
the wearer into the construction. a core of highly 
absorbent material for absorbing liquid received through 
the topsheet. and an outer backsheet formed of a vapor- 
and liquid- impermeable plastic to eliminate leakage of 
fluid from the diaper. 

Such diapers have not proven to be entirely 
satisfactory. While the inner topsheet is typically in 
the form of a cloth-like material having a soft hand 
(which is correctly perceived as being comfortable for 
the baby to have adjacent to its skin), the outer 
backsheet plastic presents a rather cold, clammy surface 
which is at least perceived of as inhospitable and 
uncomfortable for the baby's skin. Further, the feel of 
the plastic backsheet to the parent or caregiver is 
inhospitable and uncomfortable in comparison to 
conventional cloth diapers. While the outer backsheet 
is less likely to come into contact with the baby's skin 
then the inner topsheet. the plastic backsheet is still 
perceived of as a negative and presumably discourages 
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potential customers for disposable diapers in favor of 
cotton diapers. 

Further, the plastic backsheet is impervious 
not only to liquid, but generally to heat and water 
vapor as well. Accordingly, the moisture vapor and the 
heat generated by the bodily exudate trapped within the 
diaper lead to conditions adjacent the wearer's skin 
which promote skin irritation, infection, and the like. 

While the plastic backsheet is generally 
effective in precluding the passage of bodily exudate 
outwardly therethrough where the highly absorbent core 
is present, it is not efficient in preventing side 
leakage -- that is, lateral leakage of liquids from the 
opposed side portions of the core sidewards between the 
15 leg gathers of the backsheet and the baby's skin. The 
obvious solution to the problem tightening of the leg 
gathers in turn presented problems in terms of the 

comfort of the baby, skin irritation, etc. 

Accordingly, it is an object of the present 
20 invention to provide in one preferred embodiment a 
breathable diaper, feminine hygiene or like disposable 
sanitary product construction which has a cloth- like 
outer backsheet surface. 

Another object is to provide in one preferred 
25 embodiment such a construction which is breathable to 
enable the escape of water vapor and heat therethrough. 

A further object is to provide in one preferred 
embodiment such a construction which efficiently limits 
side leakage . 

'^^ It is also an object of the present invention 

to provide a preferred embodiment of a disposable 
sanitary product construction having a backsheet surface 
which is cloth- like and of good hand, is breathable, and 
affords an efficient system for limiting side leakage. 

35 


wo 97/16148' 


-3- 


PCT/US96/17632 


15 


20 


25 


30 


It is a further object to provide such a 
construction whir-h -; • 

wnich xs sample and inexpensive to 

manufacture . 

SUMMARY THE TWVF.MTtom 

It has now been found that the above and 
related objects of the present invention are obtained in 
a breathable diaper, feminine hygiene or like disposable 
sanitary product , construction having a cloth-like outer 
surface. The construction includes a plurality of 
materials comprising, from the skin-facing side 
outwardly, a topsheet, a core, an optional barrier and a 
backsheet. The topsheet is formed of liquid- and 
vapor-permeable hydrophilic material. The core is 
formed of highly absorbent material for absorbing fluid 
received through the topsheet. The core has an inner 
surface in fluid communication with the topsheet an 
outer surface and two lateral side surfaces. The 
optional barrier is formed of a multilayer non-woven 
material which is hydrophobic and vapor permeable for 
limiting the outward escape of liquid therethrough while 
enabling the outward escape of heat and water vapor 
therethrough. The barrier has a base disposed adjacent 
the core outer surface. The backsheet is formed of a 
multilayer non-woven material which is hydrophobic and 
vapor permeable for limiting the outward escape of 
liquid therethrough while enabling the outward escape of 
heat and water vapor therethrough. The backsheet is 
disposed at least partially outwardly of the barrier 
base and as the outer surface of the construction. 

In a preferred embodiment, the backsheet and/or 
barrier material is SM, a two-layer spunbond-meltblown 
non-woven fabric formed of a spunbond layer and a 
meltblown layer.. m an optimal embodiment, the 
backsheet and/or barrier material is SMS, a three-layer 
spunbond-meltblown- spunbond non-woven fabric formed of 
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two spunbond layers and a meltblown layer disposed 
intermediate the spunbond layers and bonding them 
together. The construction may include an additive or 
coating which increases the hydrophobicity of the 
material. The liquid contact angle of the non-woven 
fabric can be suitably adjusted to improve the hydrohead. 

The topsheet may be a one -layer spunbond 
non-woven material, a liquid-distributing material, or a 
two-layer fabric formed of an inner layer of a liquid 
and vapor-permeable hydrophilic non-woven material and 
an outer layer of a liquid-distributing material. 
Preferably the barrier base is thicker than the barrier 
flanges to further limit the outward escape of liquid 
therethrough. A portion of the backsheet material may 
include elastic material such that, in use, a portion of 
the backsheet material is gathered about the legs of the 


user . 


The construction preferably includes a 
hydrophobic enhancer formed of a multilayer non-woven 
material which is hydrophobic and vapor-permeable for 
limiting the outward escape of liquid therethrough while 
enabling the outward escape of heat and water vapor 
therethrough. The hydrophobic enhancer is disposed at 
least partially outwardly of the barrier base and 
25 inwardly of the backsheet. The hydrophobic enhancer is 
preferably SM or SMS. The hydrophobic enhancer may be a 
hydrophobic coating disposed adjacent an inner surface 
of the backsheet, the coating being polymeric, but 
cracked or fractured to provide breathability thereto. 
3 0 The cracked coating is preferably an ethyl vinyl acetate 
(EVA) extrusion having cracks or fractures sufficient to 
provide breathability thereto. 

The present invention further encompasses a new 
barrier sheet comprising a multilayer non-woven material 
35 having a cloth-like outer surface and which is 
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hydrophobic and vapor-permeable for limiting the outward 
escape of liquid therethrough while enabling the outward 
escape of heat and water vapor therethrough. The 
barrier sheet material has at least two meltblown layers 
and is one of: (i) a three-layer spunbond-mel tblown- 
meltblown non-woven fabric formed of a spunbond layer 
and a plurality of meltblown layers disposed on one side 
of the spunbond layer, and (ii) a f our- layer - spunbond- 
meltblown-spunbond-meltblown non-woven fabric formed of 
two spunbond layers and two meltblown layers, one of the 
meltblown layers being disposed intermediate 'the two 
spunbond layers and bonding them together. 

In a preferred embodiment the barrier sheet 
material includes a relatively coarse meltblown layer 
15 formed of fibers having a diameter of 3-5 microns 
(average 4) and a relatively fine meltblown layer formed 
of fibers having a diameter of 0.5-1.5 microns (average 
1.0), the relatively fine meltblown layer being disposed 
on one side of the relatively coarse meltblown layer. 
The barrier sheet material has the exterior meltblown 
layer formed from a polymer selected from the group 
consisting of paraffin wax, polypropylene, and ethyl 
vinyl acetate copolymer, and the spunbond and interior 
meltblown layers thereof formed of polypropylene. 

The present invention finally encompasses any 
of the aforementioned disposable sanitary product 
constructions using the new barrier sheet as the 
barrier, the backsheet or both. 
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35 


BRIEF DEHr RIPTION OF THE DRAWINC? 
The above and related objects, features, and 
advantages of the present invention will be more fully 
understood by reference to the following detailed 
description of the presently preferred, albeit 
illustrative, embodiments of the present invention when 
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taken in conjunction with the accompanying drawing 
wherein : 

FIG. 1 is a top plan view of a simple 
embodiment of a diaper according to the present 
5 invention, with successive portions thereof being 
removed to reveal details of internal construction; 

FIG. 2 is a sectional view thereof taken along 
the line 2-2 of FIG. 1 ; 

FIG. 3 is a top plan view of a more complex 
10 embodiment with successive portions thereof being 
removed to reveal details of internal construction; 

FIG. 4 is a sectional view thereof taken along 
the line 4-4 of FIG. 3; 

FIG. 5 is a fragmentary sectional view of a 
15 multilayered non-woven material -- namely, a 
spunbond-meltblown-spunbond material ; 

FIG. 6 is a sectional view of a variant of the 
simple embodiment; 

FIG. 7 is a sectional view of a variant of the 
20 more complex embodiment; 

FIG. 8 is a sectional view of an improved SMM 
barrier sheet according to the present invention; 

FIG. 9 is a sectional view of an improved SMSM 
barrier sheet according to the present invention; 

FIG. 10 is a graph showing the hydrohead column 
(i.e., the hydrostatic head) as a function of air 
permeability for the base SMS substrate and the three 
SMSM samples 18-20 having the add-on meltblown layer of 
polypropylene ; 

FIG. 11 is a graph similar to FIG. 10 for the 
base SMS substrate and the three SMSM samples 21-23 
having the add-on . meltblown layer of eva copolymer; 

FIG. 12 is a graph showing the air permeability 
as a function of the basis weight for the base substrate 
and the three samples 18-20 having the add-on meltblown 
layer of polypropylene; 
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FIG. 13 is a graph similar to FIG. 12 for the 
base substrate and the three samples 21-23 having the 
add-on meltblown layer of eva copolymer: 

FIG. 14 is a graph showing the hydrohead column 
5 as a function of the basis weight for the base substrate 
and the three samples 18-20 having the add-on meltblown 
layer of polypropylene; and 

FIG. 15 is a graph similar to FIG. 14 for the 
base substrate and the three samples 21-23 having the 
10 add-on meltblown layer of eva copolymer. 

DETAILED DESCPTPTTOM tu ^ prefrrpph EMBODTMRNTTc; 

Referring now to the drawing, and in particular 
to FIGS. 1 and 2 thereof, therein illustrated is a 
simple embodiment of a breathable diaper according to 
the present invention, generally designated by the 
reference numeral lo. As will be appreciated by those 
skilled in the art, the principles of the disposable 
sanitary product construction may be used for other 
20 disposable sanitary products such as feminine hygiene 
products, e.g., catamenial pads and the like, although 
typically the manner of securing the construction in 
place on the wearer's body will differ. 

The construction lO includes a plurality of 
25 materials comprising, from the skin-facing side 
outwardly, a topsheet generally designated 12, a core 
generally designated 14 , a barrier generally designated 
16, and a backsheet generally designated 18. 

As is typical in these constructions, the 
30 topsheet 12 is formed of a liquid- and vapor -permeable 
hydrophilic material. For example, a preferred topsheet 
is formed of a one- layer, spunbond, non-woven fabric, 
with a soft, cloth- like surface for contact with the 
wearer's skin. While various liquid- and vapor- 
35 permeable hydrophilic materials may be used for the 
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topsheet 12, a satisfactory diaper must be capable of 
providing the cloth-like inner surface affording good 
hand (e.g., softness). 

Alternatively, the topsheet 12 may be formed of 
a liquid-distributing material, preferably one offering 
the same soft cloth-like feel as the spunbond topsheet. 
The liquid-distributing material performs a wicking 
service, drawing the liquid of the exudate away from the 
wearer and spreading it over a greater area of the 
topsheet 12 for transmission to the core 14 . 

In the preferred, more complex embodiment 10' 
of the diaper illustrated in FIGS. 3 and 4 , the topsheet 
12' is a two- layer fabric formed of an inner layer 12A 
of a liquid- and vapor-permeable, hydrophilic, non-woven 
15 material, and an outer layer 12B formed of a liquid- 
distributing material. Thus the preferred topsheet 12' 
is not only a liquid- and vapor -permeable hydrophilic 
material, but also a fluid-distributing material. 

The topsheet 12 may comprise any of the 
20 materials heretofore employed for topsheets, e.g., 
spunbonded, polyester or polypropylene fibers, various 
non-woven fabrics, etc. having the desired wet and dry 
strengths as well as the liquid and vapor-permeability 
and hydrophilic characteristics earlier mentioned. 

Referring now to FIGS. 1-4, in both embodiments 
10 and 10', the core 14 is formed of a highly absorbent 
material and is disposed outwardly of the topsheet 12, 
12' for absorbing liquid. received through the 
topsheet. The core 14 has an inner surface 20 in liquid 
3 0 communication with the topsheet, an outer surface 22, 
and two lateral side surfaces 24, 24. (Typically, the 
core 14 extends longitudinally along the crotch, with 
the lateral side surfaces thereof being generally 
parallel to that longitudinal axis.) The core may be 
composed of any of the absorbent materials heretofore 
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employed for that purpose in the diaper art, e.g., wood 
pulp or fluff, absorbent cotton fibers, polyester or 
polypropylene and the like, including mixtures thereof 
Preferably, the core 14 is formed of a superabsorbent or 
5 Ixke material which wicks the liquid received from the 
topsheet through and away from the topsheet, so that the 
topsheet generally presents a relatively dry" inner 
surface to the wearer. As highly absorbent materials 
suxtable for the core are well known in the conventional 
diaper, feminine hygiene and like sanitary product 
constructions art, further details thereof need not be 
provided herein . 

The barrier 16 is disposed partially outwardly 
of the core 14 and is formed of a multilayer, non-woven 
material which is hydrophobic and vapor-permeable for 
limiting the outward escape of liquid therethrough 
while enabling the outward escape of heat and water 
vapor therethrough. it has been found that the heat and 
humidity released by the accumulated body exudates, such 
as urine and feces, promote the irritation and itching 
which frequently develops when conventional disposable 
diapers are used. The barrier 16 of the present 
invention enables the heat and water vapor to escape 
outwardly from the core 14, through the barrier 16 and 
then further outwardly while at the same time limiting 
the outward escape of liquid (e.g., urine, blood, etc ) 
therethrough. The non-woven material may be spunbond, 
carded, spun-laced, meltblown or the like. A chemical 
finish may be applied in order to enhance its ability to 
repel specific liquids. The preferred materials are 
polyethylene, polypropylene, and the like. 

The barrier material 16 is preferably SM or 
optimally SMS. SM is a two-layer spunbond -meltblown 
non-woven fabric formed of a spunbond layer and a 
meltblown layer. When SM is used, the meltblown layer 
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is typically the inner layer. Referring now to FIG. 5, 
^ three-layer, spunbond- me Itbl own -spunbond 
non-woven fabric formed of two spunbond layers S and a 
meltblown layer M disposed intermediate the spunbond 
5 layers and bonding them together. The spunbond and 
meltblown layers are typically formed of the same 
composition preferably either polyethylene or 

propylene -- although different pompositions formed of 
other natural or synthetic materials may be used. 
10 Typically, the meltblown material is similar to the 
spunbond material, both fibers being essentially 
continuous, except that the fiber diameters are 
substantially smaller (such that the meltblown material 
by itself lacks tenacity and cannot be used by itself) . 
Multilayer non-woven materials which are hydrophobic and 
vapor -permeable (i.e., water vapor -permeable) are well 
known in the art, and accordingly it is not deemed 
necessary to set forth herein further details thereof. 
It will be appreciated, however, that the layers forming 
20 the SM or SMS material may contain conventional 
additives to increase the hydrophobicity of the 
material, or even a coating, so long as the 
aforementioned desirable properties of the material are 
that adversely affected. 

When the diaper is in use, as illustrated in 
FIG. 2, barrier 16 is U-shaped in cross section and has 
a base 30 at least partially disposed adjacent the outer 
surface 2 2 of the core 14 and a pair of flanges 3 2 
upstanding from the base 30. Each of the flanges 22 
extends inwardly (towards the topsheet 12) closely 
adjacent to a respective one of the core lateral side 
surfaces 24. 

Even after distribution over the major face of 
the core 14 by a liquid-distributing topsheet 12, 12', 
35 the liquid passing from the core 14 to the barrier 16 
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still tends to bunch at the center of the core 14 rather 
than at the lateral sides 24 thereof. Accordingly 
preferably the barrier base 30 is thicker than the 
barraer flanges 32, thereby to further limit the outward 
5 escape of liquid through the barrier base 30. 

A portion of the barrier flanges 32, especially 
adjacent the free ends thereof, includes elastic or 
other biasing material 34 such that, when worn a 
portion of the barrier flanges 32 are gathered about ' the 

10 legs of the user, thereby to prevent the escape of 
Ixquad laterally from the diaper. The elastic material 
34 may be embedded in a folded-over free end of the 
barrier flanges 32, as illustrated, or it may simply be 
glued or stitched thereto. Thus, when the diaper lo or 

15 10' is tautly stretched out, as illustrated in FIGS, i 
and 3, the barrier flanges 32 lay flat over the topsheet 
12 or 12' and core 14 while, when the diaper is worn as 
illustrated in FIGS. 2 and 4 , the barrier flanges 32 
stand upright to prevent the lateral escape of liquid 
0 exudate from the diaper. Optionally the free ends of 
the barrier flanges 32 may be secured to the lateral 
edges of the top sheet 12 to limit liquid leakage 
therebetween . 

It will be appreciated that the core 14 is 
5 encapsulated on all four sides: by the topsheet 12, 12- 
on its inner surface 20, the barrier base 30 on its 
outer surface 22, and the barrier flanges 32 on its 
lateral sides 24. 

The backsheet 18, like the barrier 16, is 
0 formed of a multilayer non-woven material which is 
hydrophobic and vapor -permeable for limiting the outward 
escape of liquid therethrough while enabling the escape 
of heat and water vapor therethrough. The preferred 
backsheet material is a two-layer SM or a three-layer 
5 SMS, as described above. The backsheet 18 is at least 
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partially disposed outwardly of the barrier base 30. 
Any liquid which passes out of the core 14 and through 
the barrier 16 encounters the backsheet 18, which 
further limits its outward escape. 
5 The backsheet 18 is typically formed in the 

configuration of a conventional diaper having a front 
portion 40, a rear portion 42 and a crotch portion 44 
therebetween. The crotch portion 44 typically includes 
elastic threads 46 for gathering the backsheet 18 around 

10 the legs of the wearer. The central longitudinal 
portion of the backsheet 18 may define gathers 4 8 at its 
opposed waist ends to assist in shaping the diaper and 
keeping the various components thereof in place -- for 
example, by stitching therethrough to drape the gathers 

15 48 . 

Conventional mechanical fasteners 50, such as 
adhesive or VELCRO {trademark of VELCRO USA Inc.) tabs, 
are permanently fastened to the rear portion 42 of 
backsheet 18 so that they may be releasably attached to 
the front portion 40 when the diaper is placed on the 
wearer. The pair of conventional fasteners in the waist 
area permit releasably securing or refastening of the 
opposed ends of the backsheet 18 together around the 
waist of the wearer where the diaper is folded to engage 
25 the front and back of the body. The fasteners may 
employ refastenable pressure-sensitive adhesive and may 
be elastic in nature. 

The presence of a backsheet 18 formed of a 
multilayer, non-woven material enables the outer surface 
of the diaper to have an outer surface with a cloth-like 
feel similar to that of a conventional cloth diaper. 
Accordingly, a potential purchaser of the diaper will be 
under the impression that he/she is affording twice the 
comfort and protection of a conventional diaper because 
a soft, cloth- like material forms both the topsheet 12 
and the backsheet 18. 
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In the preferred, albeit more complex, 
embodiment 10- of the present invention illustrated in 
FIGS. 3 and 4, the construction lO' includes the 
backsheet 18' defining diaper outer surface 18A and a 
hycrophobic enhancer iSB formed of a multilayer 
non-woven material. The multilayer, non-woven material 
of enhancer 18B is hydrophobic and vapor -permeable for 
Ixmxting the outward escape of liquid therethrough while 
enabling the outward escape of heat and water vapor 
therethrough. The preferred enhancer material is a 
two-layer SM or a three-layer SMS as described above. 

Preferably the hydrophobic enhancer 18B is at 
least partially disposed outwardly of the barrier base 
30 and inwardly of the backsheet 18A. Indeed, the 
hyarophobic enhancer 18B may simply be a coating 
disposed adjacent the inner surface of backsheet ISA 
The hydrophobic coating is preferably cracked or 
fractured to provide breathability thereto. Preferred 
coatings are polymers -- e.g., an ethyl vinyl acetate 
(EVA) extrusion having cracks or fractures sufficient to 
provide breathability therethrough. It will be 

appreciated that the presence of the enhancer 18B as 
either a separate layer or as a coating on the inner 
surface of backsheet iSA does not detract from the 
desirable soft feel of the latter. 

Liquid exudate escaping from the lateral sides 
of the core 14 are initially blocked by the barrier 16 
and trapped in the U-shaped well 32, 30,, 32 of the 
barrier 16 . Even if the liquid exudate escapes the well 
of the barrier, it is still retained within the diaper 
by the backsheet 18 or the hydrophobic enhancer 18B and 
backsheet 18A, depending upon the embodiment of the 
diaper. 

The various materials 12, 14 , 16, 18 of diaper 
10 or 12A, 12B, 14, 16, 18A, 18B of diaper 10' may be 
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secured together with hot-melt or like adhesives or even 
simple mechanical or stitching means, as is customary in 
the diaper art . 

The diaper 10, 10' according to the present 
5 invention is used in the same manner as a conventional 
diaper . 

While the embodiments illustrated in FIGS. 1-4 
have the barrier flanges 3 2 disposed contiguous to the 
core lateral side surfaces 24 , and only optionally 
10 secured to the topsheet 12, alternatively the topsheet 
12 and the barrier 16 may be directly secured together 
at a location optionally spaced from core 14. Thus, as 
illustrated in FIG. 6, the topsheet 12' defines a 
topsheet base 100 disposed adjacent the core inner 
15 surface 20 and a pair of topsheet flanges 102 extending 
outwardly from the topsheet base 100. The topsheet 
flanges 102 are U-shaped, each topsheet flange 102 
having one leg 104 disposed contiguous to or very 
closely adjacent to the core lateral side surface 24, 
20 the topsheet base 106 being disposed generally parallel 
to the barrier base 30, and the other topsheet flange 
leg 108 being secured to the barrier flange 32, as 
illustrated at 110. As illustrated in FIG. 7, clearly 
the principles of this variant are equally applicable to 
25 a variant of the more complex embodiment illustrated in 
FIGS. 3 and 4, and, indeed, the configuration of the 
topsheet flanges and the barrier flanges may be varied 
substantially as long as each topsheet flange is secured 
to a respective barrier flange in such a manner as to 
30 minimize side leakage. 

To summarize, the present* invention provides a 
breathable diaper, feminine hygiene or like disposable 
sanitary product construction which has a cloth-like 
outerback sheet surface, is breathable to enable the 
3 5 escape of water vapor and heat therethrough, and 
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efficiently limits side leakage of liquid. The 
construction is simple and inexpensive to manufacture. 

Notwithstanding the foregoing, it has been 
found that the invention described above can be improved 
to further preclude the possibility of leakage in the 
event that the bodily exudate flow is substantial (e g 
in overnight use) . This is done without sacrificing the 
backsheet or barrier/backsheet being vapor-permeable 
thereby to enable the outward escape of heat and water 
vapor therethrough, and the cloth-like outer backsheet 
surface. 

Accordingly, a new barrier sheet according to 
the present invention, generally designated 200, has 
been developed. The new barrier sheet 200 is preferably 
15 SMM or optimally SMSM . Referring now to FIG. 8 , SMM is 
a three- layer spunbond-meltblown-meltblown non-woven 
fabric formed of a spunbond layer S and two meltblown 
layers M disposed on one side of the spunbond layer, 
typically the inner or skin- facing side. Referring now 
20 to FIG. 9, SMSM is a four-layer spunbond-meltblown- 
spunbond-meltblown non-woven fabric formed of two 
spunbond layers S and two meltblown layers M, one of the 
meltblown layers M being disposed intermediate the two 
spunbond layers S and bonding them together. The 
25 exterior or add-on meltblown layer M of the new barrier 
sheet 200 is preferably a polymer selected from the 
group consisting of paraffin wax, polypropylene, ethyl 
vinyl acetate copolymer, and polypropylene/ethyl vinyl 
acetate copolymer. The spunbond layer (s) S and the 
30 interior meltblown layer M of the substrate are 
preferably formed of polypropylene. Of course, 
different compositions formed of other natural or 
synthetic materials may be used. A preferred barrier 
sheet 200 has each layer formed of polypropylene. 
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It will be appreciated that the exterior 
melcblown layer M of the new barrier sheet 200 in the 
SMM or SMSM configurations may include two or even more 
adjacent M layers, one atop the other. However, more 
5 than two M layers adjacent one another is not 
recommended as the application of the M layers in 
succession tends to thermally degrade and stiffen the 
sheet 200. 

Interestingly, it has been found that 
10 regardless of whether the new barrier sheet 200 is of 
the SMM or SMSM configuration, it is preferable if the 
two meltblown layers M differ. More particularly, one 
of the meltblown layers M (preferably the substrate 
layer M) should be a relatively coarse meltblown layer 
15 formed of fibers having a diameter of 1.0-25 microns, 
preferably 1.0-15 and optimally 1.5-7 microns, while the 
other meltblown layer M {preferably the add-on layer M) 
should be a relatively fine meltblown layer formed of 
fibers having a diameter of 0.5-6.0 microns, preferably 
20 0.5-4.0 and optimally 0.5-2.0 microns. It is believed 
that the relatively coarse layer will be formed of 
fibers having a diameter of 3-5 microns, with an average 
of about 4 microns, while the relatively fine meltblown 
layer will be formed of fibers having a diameter of 
2 5 0.5-1.5 .microns, with an average of about 1.0 micron. 
Both the relatively coarse and relatively fine meltblown 
layers are typically formed of essentially continuous 
fibers. Preferably the relatively fine meltblown layer 
is disposed inwardly (that is, on the skin-facing side 
30 of a diaper, toward 18 of FIG. 7), and the relatively 
coarse layer is disposed outwardly of the fine layer. 
The fine layer tends to abrade relatively easily and is 
afforded some protection by the coarse layer. Further 
the fibers of the relatively fine layer are to some 
3 5 degree supported by the adjacent coarser fiber layer. 
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This is important because the fine fibers are under the 
"stress" of wearing, motion of the baby, and baby fluid 
exudates during use. 

Referring now to FIGS 1-7, it will be 
appreciated by those skilled in the art that the new 
barrier sheet 200 (whether of SMM or SMSM configuration) 
may be used as either the barrier 16 (whether with or 
without the barrier flanges 32) or backsheet 18 of the 
simple or more complex embodiments described above, 
thereby replacing the SM or SMS material described 
above. The new barrier sheet 200 may replace either or 
both of the materials used in the barrier and backsheet, 
so that the new and old types of barrier sheet may be 
employed in the same construction. The new barrier 
15 sheet 200 may be used as the backsheet 18 in 
constructions not having the optional barrier 16. 

The thermal bonding of the various layers of 
the base substrate may occur prior to the application of 
the add-on meltblown layer. In this case the addition of 
the add-on meltblown layer may be through a process of 
web consolidation (such as calendering) without thermal 
bonding. Preferably, any such calendering will occur 
below the distortion temperature. However this type of 
off-line process involves two steps: one to create the 
25 base substrate, and one to add the add-on meltblown 
layer . Accordingly, its costs are somewhat higher than 
that of a process in which the several components of the 
base substrate and the one or more components of the 
add-on meltblown layer are all thermally bonded together 
in a single step. Thermal bonding is also superior to 
mere web consolidation as the thermally bonded fibers 
have a high resistance to being shed off. In those 
instances where the add-on meltblown layer does not 
adhere well to the base substrate, an adhesive add-on 
may be employed between the two components -- e.g., a 
layer of hot-melt adhesive. 
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The presence of the add-on or exterior 
meltblovm layer in the new SMM or SMSM barrier sheet 200 
increases the water impermeability of the substrate (as 
measured by the hydrostatic head pressure of Method 5514 
5 Federal Test Method STD No. 191-A) while decreasing the 
air permeability of the substrate (as measured by ASTM 
D-737-75; Standard Test Method for Air Permeability of 
Textile Fabrics) . For the applications intended for the 
construction, the hydrostatic head or hydrohead is 
10 measured in terms of centimeters of water (with 
increasing resistance to passage therethrough of a 
column of water decreasing the air permeability) , while 
the air permeability is measured in terms of cubic feet 
per minute per foot squared (with increasing passage of 
15 a volume of air therethrough decreasing the hydrostatic 
head).- A hydrohead of 15 cms is considered to be more 
than adequate even for diaper applications, and, while 
any air permeability greater than zero represents an 
improvement over the plastic currently used in diapers, 
20 an air permeability of at least 10 CFM is considered 
desirable. While it is possible to achieve quite high 
air permeabilities (as high as 180 CFM) , the 
corresponding hydroheads are quite low (even going below 


j 15 cm) , 


EXAMPLE 

In order to illustrate the manufacture of the 
materials of the present invention and their efficacy, 
various samples were created by applying a single 
meltblown layer to an SMS substrate to create a new 

3 0 barrier sheet. 

The substrate was all polypropylene. A 
prefabricated polypropylene non-woven substrate 
construction having meltblown (M) and spunbond (S) 
fibers in a configuration of S-M-S at a level of 

35 7-4-7 gsm was used as a base substrate material. The 
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spunbond layers of the substrate were made from Exxon 
344 5, and the meltblown layer of the substrate was made 
from Montell 3495G resin. 

The add-on (i.e., the polymer meltblown onto 
the substrate) was as follows: 

Samples 18. 19 and 20: meltblown fibers of 
polypropylene (PP) (available under the trade name EXXON 
PD 354 6G PP) were sprayed onto the SMS substrate to 
produce an SMSM construction. 

Samples 21, 22 and 23: meltblown fibers of an 
86/14 weight ratio copolymer of ethylene (e) and vinyl 
acetate (va) (the eva or EVA copolymer being available 
under the trade name EXXON MV02514 ESCORENE) were 
sprayed onto the SMS substrate to produce an SMSH 
15 construction. The melt index of this raw add-on. 
material is 2500, and the ring and ball softening point 
is 88°C. 

The meltblown layers of the substrate were all 
relatively coarse fibers, as was the meltblown layer of 
20 the add-on (as indicated in Table I) . The meltblown 
polymer add-on was added to the substrate as a single 
layer . 

Key parameters, such as the rate and amount of 
flow of meltblown resin through the meltblown die and 

25 the process temperatures of the die body and air, were 
adjusted to get fine micro denier fibers. The final 
meltblown fiber layer is the heaviest of all the 
different layers. The resultant SMSM fabric has a nice 
soft hand and the physical properties summarized in 

30 Table i. 

In Table I, for each sample, there is 
identified the weight of each component of the SMS 
substrate in grams per square meter (GSM) and the 
composition of the meltblown polymer and the weight 
thereof added in grams per square meter (GSM) . Test 
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results on each sample are provided (as an average of 
six different tests) and include machine strip tensile 
and horizontal or cross strip tensile (on 1 inch by 7 
inch strips), trapezoidal tear strength (lbs.), weight 
5 in ounces per square yard (osy) , fineness (thickness) in 
mils, air permeability in cubic feet per minute (cfm) . 
and hydrostatic head in centimeters (cms). The 
hydrostatic head was measured by Poly-bond, Inc.'s 
"rising water column" test wherein water rises at 254 mm 

10 per minute, gradually increasing the pressure to a 
suspended specimen. The test continues until water 
penetrates the specimen. 

In Table I, the percent CV is the Coefficient 
of Variation and equal to the standard deviation x 

15 100/mean. 

Additionally, FIG. 10 shows the hydrohead 
column (i.e., the hydrostatic head) as a function of air 
permeability for the base SMS substrate and the three 
SMSM samples 18-20 having the add-on meltblown layer of 
polypropylene, while FIG. 11 is a similar graph for the 
base SMS substrate and the three SMSM samples 21-23 
having the add-on meltblown layer of eva copolymer. 
FIG. 12 shows the air permeability as a function of the 
basis weight for the base substrate and the three 
samples 18-20 having the add-on meltblown layer of 
polypropylene, while FIG. 13 is a similar graph for the 
base substrate and the three samples 21-23 having the 
add-on meltblown layer of eva copolymer. FIG. 14 shows 
the hydrohead column as a function of the basis weight 
for the base substrate and the three samples 18-20 
having the add-on meltblown layer of polypropylene, 
while FIG. 15 is a similar graph for the base substrate 
and the three samples 21-23 having the add-on meltblown 
layer of eva copolymer. 
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Whxle the test results illustrate the relative 
mer.ts of the base substrates and the various samples 
for use as a breathable diaper, feminine hygiene or like 
disposable sanitary product construction which is 
breathable and has an outer or backsheet surface which 
xs cloth- like, each of the samples, as well as the base 
substrate, shows an acceptable air permeability of at 
least 10 CFM and an acceptable hydrostatic head of at 
least 15 cms. 

^° ^^"^ ^^^^ '^^e preferred embodiments of the 

present invention have been shown and described in 
detail, various modifications and improvements thereon 
wxll become readily apparent to those skilled in the 
art. Accordingly, the spirit and scope of the present 
invention is to be interpreted broadly and limited only 
by the appended claims, and not by the foregoing 
specification. ^ 
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WHAT IS PT.MMED T.g • 

breathable diaper, feminine hygiene, or 
Ixke disposable sanitary product construction having a 
cloth-like outer surface and including a plurality of 
materials comprising, from the skin-facing side 
outwardly: ^ °® 

(A) a topsheet of liquid- and 
vapor -permeable hydrophilic material; 

^ °f highly absorbent material 

disposed outwardly of said topsheet for absorbing liquid 
received through said topsheet, said core having an 
inner surface in fluid communication with said topsheet 
and an outer surface; 

(C) a backsheet formed of a multilayer 
non-woven material which is hydrophobic and 
vapor-permeable for limiting the outward escape of 
liquxd therethrough while enabling the outward escape of 
heat and water vapor therethrough, said backsheet being 
disposed at least partially as an outer surface of said 
diaper, said backsheet material having at least two 
meltblown layers. 

2- The construction of Claim 1 wherein said 
backsheet material is a three-layer spunbond-meltblown- 
meltblown non-woven fabric formed of a spunbond layer 
and a plurality of meltblown layers disposed on an inner 
side of said spunbond layer. 

3. The construction of Claim 1 wherein said 
backsheet material is a four-layer spunbond-meltblown- 
spunbond-meltblown non-woven fabric formed of two 
spunbond layers and two meltblown layers, one of said 
meltblown layers being disposed intermediate said two 
spunbond layers and bonding them together. 

4. The construction of Claim 1 wherein said 
backsheet material includes a relatively coarse 
meltblown layer formed of fibers having a diameter of 


20 


25 


30 


wo 97/16148 


-23- 


PCT/US96/17632 


3-5 microns and a relatively fine meltblown layer formed 
of fibers having a diameter of 0.5-1.5 microns. 

5. The construction of Claim 4 wherein said 
relatively fine meltblown layer is disposed inwardly, of 

5 said relatively coarse meltblown layer. 

6. The construction of Claim 1 wherein said 
backsheet material has the exterior meltblown layer 
formed from a polymer selected from the group of 
thermoplastic resins consisting of paraffin wax, 

10 polypropylene, and ethyl vinyl acetate copolymer. 

7 . The construction of Claim 1 wherein said 
backsheet material has the spunbond and interior 
meltblown layers thereof formed of polypropylene. 

8. A breathable diaper, feminine hygiene, or 
15 like disposable sanitary product construction having a 

cloth-like outer surface and including a plurality of 
materials comprising, from the skin- facing side 
outwardly: 

(A) a topsheet of liquid- and vapor- 
2 0 permeable hydrophilic material; 

(B) a core of highly absorbent material 
disposed outwardly of said topsheet for absorbing liquid 
received through said topsheet, said core having an 
inner surface in fluid communication with said topsheet 

25 and an outer surface; 

(C) a backsheet formed of a multilayer 
non-woven material which is hydrophobic and 
vapor-permeable for limiting the outward escape of 
liquid therethrough while enabling the outward escape of 

^0 heat and water vapor therethrough, said backsheet being 
disposed at least partially as an outer surface of said 
diaper, said backsheet material having at least two 
meltblown layers and being one of: 

(i) a three- layer spunbond -me It blown - 
meltblown non-woven fabric formed of a spunbond layer 
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and a plurality of meltblown layers disposed on an inner 

side of said spunbond layer, and 

(ii) a four-layer spunbond-meltblown- 

spunbond-meltblown non- woven fabric formed of two 
5 spunbond layers and two meltblown layers, one of said 

meltblown layers being disposed intermediate said two 

spunbond layers and bonding them together. 

9. The construction of Claim 8 wherein said 

backsheet material has the exterior meltblown layer 
0 formed from a polymer selected from the group consisting 

of paraffin wax, polypropylene, ethyl vinyl acetate 

copolymer, and polypropylene/ethyl vinyl acetate 

copolymer, and the spunbond and interior meltblown 

layers thereof formed of polypropylene. 
5 10. The construction of Claim 8 formed 

exclusively of polypropylene. 

11. A breathable diaper, feminine hygiene, or 

like disposable sanitary product construction having a 

cloth-like outer surface and including a plurality of 
0 materials comprising, from the skin-facing side 

outwardly : 

(A) a topsheet of liquid- and 
vapor-permeable hydrophilic material; 

(B) a core of highly absorbent material 
5 disposed outwardly of said topsheet for absorbing liquid 

received through said topsheet, said core having an 
inner surface in liquid communication with said topsheet 
and an outer surface; 

(C) a barrier formed of a multilayer 
0 non-woven material which is hydrophobic and vapor- 
permeable for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
and water vapor therethrough, said barrier having a base 
disposed adjacent said core outer surface; and 
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(D) a backsheet formed of a multilayer 
non-woven material which is hydrophobic and vapor 
permeable for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
5 and water vapor therethrough, said backsheet being 
disposed at least partially as an outer surface of said 
diaper; 

at least one of said barrier material and 
said backsheet material having at least two meltblown 
10 layers. 

12. The construction of Claim 11 wherein said 
barrier material is a three -layer spunbond-meltblown- 
meltblown non-woven fabric formed of a spunbond layer 
and a plurality of meltblown layers disposed on an inner 
side of said spunbond layer, and 

13 . The construction of Claim 11 wherein said 
barrier material is a- four-layer spunbond -me It blown - 
spunbond-meltblown non-woven fabric formed of two 
spunbond layers and two meltblown layers, one of said 
meltblown layers being disposed intermediate said two 
spunbond layers and bonding them together. 

14. The construction of Claim 11 wherein said 
barrier material includes a relatively coarse meltblown 
layer formed of fibers having a diameter of 3-5 microns 
and a relatively fine meltblown layer formed of fibers 
having a diameter of 0.5-1.5 microns. 

15. The construction of Claim 14 wherein said 
relatively fine meltblown layer is disposed inwardly of 
said relatively coarse meltblown layer. 

16. The construction of Claim 11 wherein said 
barrier material has the exterior meltblown layer formed 
from a polymer selected from the group consisting of 
paraffin wax, polypropylene, and ethyl vinyl acetate 
copolymer . 
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17. The construction of Claim 11 wherein said 
barrier material has the spunbond and interior meltblown 
layers thereof formed of polypropylene. 

18. The construction of Claim 11 wherein each 
5 of said materials having at least two meltblown layers 

is a three- layer spunbond-meltblown-meltblown non-woven 
fabric formed of a spunbond layer and a plurality of 
meltblown layers disposed on an inner side of said 
spunbond layer. 

^° "^^^ construction of Claim 11 wherein each 

of said materials having at least two meltblown layers 
is a four-layer spunbond-meltblown-spunbond-meltblown 
non-woven fabric formed of two spunbond layers and two 
meltblown layers, one of said meltblown layers being 

15 disposed intermediate said two spunbond layers and 
bonding them together . 

20. The construction of Claim 11 wherein each 
of said materials having at least two meltblown layers 
includes a relatively coarse meltblown layer formed of 
fibers having a diameter of 3-5 microns and a relatively 
fine meltblown layer formed of fibers having a diameter 
of 0.5-1.5 microns. 

21. The construction of Claim 20 wherein, in 
each of said materials having at least two meltblown 
layers, said relatively fine meltblown layer is disposed 
inwardly of said relatively coarse meltblown layer. 

22. The construction of Claim 11 wherein each 
of said materials having at least two meltblown layers 
has the exterior meltblown layer formed from a polymer 
selected from the group consisting of paraffin wax, 
polypropylene, and ethyl vinyl acetate copolymer. 

23. The construction of Claim 11 wherein each 
of said materials having at least two meltblown layers 
has the spunbond and interior meltblown layers thereof 
formed of polypropylene . 
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^ breathable diaper, feminine hygiene, or 
ixke disposable sanitary product construction having a 
cloth-like outer surface and including a plurality of 
materials comprising, from the skin- facing side 
outwardly : 

(A) a topsheet of liquid- and 

vapor-permeable hydrophilic material ; 

^ °f highly absorbent material 

disposed outwardly of said topsheet for absorbing liquid 
received through said topsheet, said core having an 
xnner surface in fluid communication with said topsheet 
and an outer surface ; 

(C) a barrier formed of a multilayer 
non-woven material which is hydrophobic and vapor- 
permeable for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
and water vapor therethrough, said barrier having a base 
disposed adjacent said core outer surface; and 

(D) a backsheet formed of a multilayer 
non-woven material which is hydrophobic and vapor 
permeable for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
and water vapor therethrough, said backsheet being 
disposed at least partially as an outer surface of said 
diaper; 

at least one of said barrier material and 
saxd backsheet material having at least two meltblown 
layers and being one of : 

(i) a three -layer spunbond-meltblown- 
meltblown non-woven fabric formed of a spunbond layer 
and a plurality of meltblown layers disposed on an inner 
side of said spunbond layer, and 

(ii) a four-layer spunbond-meltblown- 
spunbond-meltblown non-woven fabric formed of two 
spunbond layers and two meltblown layers, one of said 
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meltblown layers being disposed intermediate said two 
spunbond layers and bonding them together. 

25. The construction of Claim 24 wherein said 
barrier material includes a relatively coarse meltblown 
layer formed of fibers having a diameter of 2-5 microns 
and a relatively fine meltblown layer formed of fibers 
having a diameter of 0.5-1.5 microns, said relatively 
fine meltblown layer being disposed inwardly of said 
relatively coarse meltblown layer; said barrier material 
having the exterior meltblown layer formed from a 
polymer ' selected from the group consisting of paraffin 
wax, polypropylene, and ethyl vinyl acetate, and the 
spunbond and interior meltblown layers thereof formed of 
polypropylene . 

2^- The construction of Claim 24 wherein each 
of said barrier and backsheet materials has at least two 
meltblown layers and is one of 

(i) a three-layer spunbond-meltblown- 
meltblown non-woven fabric formed of a spunbond layer 
and a plurality of meltblown layers disposed on an inner 
side of said spunbond layer, and 

(ii) a four-layer spunbond-meltblown- 
spunbond-meltblown non- woven fabric formed of two 
spunbond layers and two meltblown layers, one of said 
meltblown layers being disposed intermediate said two 
spunbond layers and bonding them together; 

the exterior meltblown layer being formed from 
a polymer selected from the group consisting of paraffin 
wax, polypropylene, and ethyl vinyl acetate copolymer, 
and the spunbond and interior meltblown layers thereof 
formed of polypropylene. 

27. A barrier sheet comprising a multilayer 
non-woven material having a cloth-like outer surface and 
which is hydrophobic and vapor-permeable for limiting 
the outward escape of fluid therethrough while enabling 
the outward escape of heat and water vapor therethrough; 
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said barrier sheet material having at least two 
meltblown layers and being one of: 

(i) a three -layer spunbond - me It blown - 
meltblown non-woven fabric formed of a spunbond layer 
and a plurality of meltblown layers disposed on one side 
of said spunbond layer, and 

(ii) a four- layer spunbond-meltblown- 
spunbond-meltblown non-woven fabric formed of two 
spunbond layers and two meltblown layers, one of said 
meltblown layers being disposed intermediate said two 
spunbond layers and bonding them together. 

28. The barrier sheet of Claim 27 wherein said 
barrier sheet material includes a relatively coarse 
meltblown layer formed of fibers having a diameter of 
3-5 microns and a relatively fine meltblown layer formed 
of fibers having a diameter of 0.5-1.5 microns, said 
relatively fine meltblown layer being disposed on one 
side of said relatively coarse meltblown layer. 

29. The barrier sheet of Claim 27 wherein 
said barrier sheet material has the exterior meltblown 
layer formed from a polymer selected from the group 
consisting of paraffin wax, polypropylene, and ethyl 
vinyl acetate copolymer, and the spunbond and interior 
meltblown layers thereof formed of polypropylene. 

30. A breathable diaper, feminine hygiene, or 
like disposable sanitary product construction including 
a plurality of materials comprising. from the 
skin- facing side outwardly: 

(A) a topsheet of liquid- and 
vapor-permeable hydrophilic material; 

(B) a core of highly absorbent material 
disposed outwardly of said topsheet for absorbing liquid 
received through said topsheet. said core having an 
inner surface in liquid communication with said topsheet 
and an outer surface; 
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(C) a barrier ' formed of a multilayer 
non-woven material which is hydrophobic and 
vapor-permeable for limiting the outward escape of 
liquid therethrough while enabling the outward escape of 
heat and water vapor therethrough, having a base 
disposed adjacent said core outer surface,- and 

(D) a backsheet formed of a multilayer 
non-woven material which is hydrophobic and 
vapor-permeable for limiting the outward escape of 
liquid therethrough while enabling the outward escape of 
heat and water vapor therethrough, said back sheet being 
disposed at least partially outwardly of said barrier 
base . 

31. The construction of Claim 30 wherein said 
15 backsheet material is a two-layer spunbond-meltblown 

non-woven fabric formed of a spunbond layer and a 
meltblown layer. 

32. The construction of Claim 30 wherein said 
backsheet material is a three-layer 
spunbond-meltblown-spunbond non-woven fabric formed of 
two spunbond layers and a meltblown layer disposed 
intermediate said spunbond layers and bonding them 
together . 

33. The construction of Claim 30 including an 
additive or coating which increases the hydrophobicity 
of said backsheet material . 

34. The construction of Claim 30 wherein a 
portion of said backsheet material includes elastic 
material such that, in use, a portion of said backsheet 
material is gathered about the legs of the user. 

35. The construction of Claim 30 wherein said 
barrier material is a two-layer spunbond-meltblown 
non-woven fabric formed of a spunbond layer and a 
meltblown layer. 
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36. The construction of Claim 30 wherein said 
barrier material is a three-layer 
spunbond-meltblown-spunbond non- woven fabric formed of 
two spunbond layers and a meltblown layer disposed 

5 intermediate said spunbond layer and bonding them 
together . 

37. The construction of Claim 30 including an 
additive or coating which increases the hydrophobic ity 
of said barrier material . 

'^he construction of Claim 30 wherein said 
topsheet is a one-layer spunbond non-woven material. 

39. The construction of Claim 30 wherein said 
topsheet is formed of a liquid-distributing material. 

40. The construction of Claim 30 wherein said 
15 topsheet is a two- layer fabric formed of an inner layer 

of a liquid and vapor-permeable, hydrophilic non-woven 
material and an outer layer of a liquid-distributing 
material . 

41. The construction of Claim 30 which 
20 includes a hydrophobic enhancer formed of a multilayer 

non -woven material which is hydrophobic and 
vapor-permeable for limiting the outward escape of 
liquid therethrough while enabling the outward escape of 
heat and water vapor therethrough, said hydrophobic 
25 enhancer being disposed at least partially outwardly of 
said barrier base and inwardly of said backsheet . 

42. The construction of Claim 41 in which said 
hydrophobic enhancer is a two- layer spunbond- meltblown 
non-woven fabric formed of a spunbond layer and a 

^0 meltblown layer. 

43. The construction of Claim 41 in which said 
hydrophobic enhancer is a three -layer 
spunbond-meltblown- spunbond non- woven fabric formed of 
two spunbond layers and a meltblown layer disposed 

3 5 intermediate said spunbond layer and bonding them 
together. 
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44. The construction of Claim 30 including a 
hydrophobic coating disposed adjacent an inner surface 
of said backsheet . 

45. The construction of Claim 44 wherein said 
5 coating is cracked or fractured to provide breathability 

thereto . 

46. The construction of Claim 45 wherein said 
cracked coating is polymeric. 

47. The construction of Claim 45 wherein said 
10 cracked coating is an ethyl vinyl acetate (EVA) 

extrusion having cracks or fractures sufficient to 
provide breathability thereto. 

48. The construction of Claim 30 wherein said 
core also has two lateral side surfaces and in use said 

15 barrier has a U-shaped configuration with a pair of 
flanges upstanding from said barrier base, each said 
flange extending inwardly adjacent to a respective one 
of said core lateral side surfaces. 

49. The construction of Claim 48 wherein said 
barrier flanges are contiguous to said core lateral side 
surfaces . 

50. " The construction of Claim 48 wherein said 
topsheet defines a topsheet base disposed adjacent said 
core inner surface and a pair of topsheet flanges 
extending from said topsheet base, each topsheet flange 
being secured to a respective barrier flange, 

51. The construction of Claim 48 wherein said 
barrier base is thicker than said barrier flanges to 
further limit the outward escape of liquid therethrough. 

52. The construction of Claim 48 wherein a 
portion of said barrier flanges includes elastic 
"^at.erial such that in use a portion of said barrier 
flanges are gathered about the legs of the user. 

53. A breathable diaper, feminine hygiene, or 
like disposable sanitary product construction including 
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15 


a plurality of materials comprising, from the 
skin-facing side outwardly: 

(A) a vapor-permeable topsheet of 
hydrophilic, liquid-distributing. non-woven material 
said topsheet including an inner layer of hydrophilic 
non-woven material and an outer layer of 
liquid-distributing material ; 

(B) a core of highly absorbent material 
disposed outwardly of said topsheet for absorbing liquid 
received through said topsheet, said core having an 
inner surface in liquid communication with said 
topsheet, an outer surface and two lateral side surfaces; 

(C) a hydrophobic and vapor -permeable 
barrier formed of a three-layer 
spunbond-meltblown-spunbond non-woven fabric formed of 
two spunbond layers and a meltblown layer disposed 
intermediate said spunbond layers and bonding them 
together, for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
and water vapor therethrough, in use said barrier being 
in a U-shaped configuration having a base disposed 
adjacent said core outer surface and a pair of flanges 
upstanding from said base and each extending inwardly 
adjacent to a respective one of said core lateral side 

2 5 surfaces; 

^ vapor-permeable hydrophobic 

enhancer formed of a three -layer 

spunbond-meltblown-spunbond non-woven fabric formed of 
two spunbond layers and a meltblown layer disposed 
intermediate said spunbond layers and bonding them 
together, for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
and water vapor therethrough, said enhancer being 
disposed at least partially outwardly of said barrier; 
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(E) a hydrophobic and vapor-permeable 
backsheet formed of a three-layer 

spunbond-meltblown-spunbond non-woven fabric formed of 
two spunbond layers and a meltblown layer disposed 
5 intermediate said spunbond layers and bonding them 
together, for limiting the outward escape of liquid 
therethrough while enabling the outward escape of heat 
and water vapor therethrough, said backsheet being 
disposed at least partially outwardly of said enhancer. 
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